LIGHT-REGULATED PHOTOSYNTHETIC GENE EXPRESSION AND PHOSPHORIBULOKINASE ENZYME ACTIVITY IN THE HETEROKONT ALGA VAUCHERIA LITOREA (XANTHOPHYCEAE) AND ITS SYMBIOTIC MOLLUSKAN PARTNER ELYSIA CHLOROTICA (GASTROPODA)(1).
Photosynthesis is composed of tightly coupled reactions requiring finely tuned nucleocytosolic-plastid interaction. Herein, we examined the influence of light on select photosynthetic gene expression and enzyme activity in the plastid-containing mollusk (sea slug) Elysia chlorotica and its heterokont algal prey Vaucheria litorea C. Agardh. Transcript levels of nuclear photosynthetic genes (psbO and prk) were significantly lower in E. chlorotica compared with V. litorea, whereas plastid photosynthesis genes (psaA and rbcL) were more comparable, although still lower in the animal. None of the genes responded similarly to changes in light conditions over a 24 h period in the sea slug compared with the alga. Activity of the nuclear-encoded photosynthetic enzyme phosphoribulokinase (PRK) exhibited redox regulation in vitro in crude extracts of both organisms sequentially treated with oxidizing and reducing agents. However, PRK was differentially affected in vivo by redox and light versus dark treatment in V. litorea, but not in E. chlorotica. Overall, these results support the active transcription of algal nuclear and plastid genes in E. chlorotica, as well as sustained activity of a nuclear-encoded plastid enzyme, even after several months of starvation (absence of algal prey). The apparent absence of tight transcriptional regulation and redox control suggests that essential nuclear-encoded regulatory factors in V. litorea are probably not present in the sea slug. These findings are discussed relative to light regulation of photosynthetic gene expression in the green and red algal lineages and in the context of the sea slug/algal plastid kleptoplastic association.